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(54) ANALYSIS/EVALUATION DEVICE FOR OPTICAL LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately measure, analyze, and 
evaluate an optical lens such as an object lens for microscope and a 
stepper lens with improved performance. 

SOLUTION: A flux of light (a) emitted from an interferometer 1 passes 
through lenses 2 ahd 3 to be detected being arranged oppositely, is 
reflected by a reference means 4, and returns to an interference fringe 
generation means 1 again via the lenses 2 and 3 to be detected, thus 
generating interference fringes. Data are measured by a light reception 
means 5 for receiving generated interference fringes and a measuring 
means 6. An analyzing means 7 analytically converts measured 
interference fringes to transmission wave front. The obtained 
interference fringes or transmission wave fronts are stored by a storage 
means 8 and are subjected to specific operation processing by a 
processing means 9. 
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[0042] (Embodiment 5) 

Fig. 9 shows an analytical evaluation apparatus 
according to Embodiment 5. The lenses under test 2 and 3 to 
be measured by the counterposing method, are objectives for 
biological microscope. An interferometer. 1 and a measuring 
processor 13 coupled to the interferometer 1 are similar to 
those in Embodiments 3 and 4 . Further in this embodiment, a 
parallel plane plate 14 and a mounting member 15 for supporting 
the parallel plane plate 14 are provided. 



Many biological objectives are used with cover glasses, 
and, when such objectives are used by the counterposing method, 
the lenses may be interposed by interposing a parallel plane 
plate 14 having the thickness of two sheets of the cover glasses, 
with using a mounting member 15, as shown in Fig. 9. Especially^ 



[0043] 
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since the parallel plane plate 14 is interposed in the optical 
flux of high NA, it is preferable that the mounting member 15 
can adjust the angle and position of the plate. 
[0044] 

Furthermore, many biological objectives are used in an 
immersion system, and, when such objectives are to be measured, 
the lenses may be measured by putting an immersion medium 16 
(water, specified oil, etc.) between the parallel plane plate 
14 and the respective objectives under test 2 and 3. In this 
case, since the working distance of objective is generally 
short, the objectives are held so that the lenses are facing 
to each other with the help of surface tension of the medium 

16. 

[0045] 

On the other hand, when the working distance of objective 
is long, support members 17 for holding the immersion medium 
16 may be provided as shown in Fig. 11. The support member 17 
thus used is, as shown in Fig. 12(a), a tubular member having 
a hole to be filled with the medium 16, and is made of an elastic 
material such as rubber. The support members 17 may be formed 
slightly longer than the working distance of objective, so that 
those can be fixed by compressing with both objectives. The 
support member 17 may be also formed partially of an elastic 
material at portions 17a, as shown in Fig. 12(b), which are 
to be in contact with the objectives. The middle portion 17b 



2 



between the portions 17a may be made of a rigid material such 
as metal, plastic, etc. The parallel plane plate 14 is not 
always attached as shown in Fig. 11, but, if necessary, it may 
be also arranged so that the plate holds the support member 
17 instead. In this case, its positioning can be achieved by 
using a butting plane etc. as a reference. 
[0046] 

In case the objectives have further longer working 
distance and are used without cover glasses, a unified form 
of support member 17 may be used as shown in Fig. 13. In this 
case, since the volume of support member 17 is larger than in 
the case of Fig. 11, it becomes easier to handle it. Moreover, 
a support member 18 formed to be fitted to the circumference 
of the objectives, maybe also employed, as shown in Figs. 12 (c) 
and 12 (d) . 
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